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REMARKS 



Entry of the foregoing and favorable reconsideration and 
reexamination of the subject matter pursuant to and consistent with 37 
C.F.R. § 1.112 is respectfully requested. 

Applicant requests consideration of these additional remarks which 
supplement the response file on June 29, 1999. It will be demonstrated 
below that the current claims of record are clearly novel and unobv.ous over 
the cited prior art of record and should be taken into consideration by the 
Examiner 

It should be recalled that the present claims of record are directed to a 
method aiming at inhibiting the replication of an immunodeficiency retrovirus 
wherein 100% inhibition of the retrovirus in primary cultures of monocytes In 
the host is achieved using selected muramyl peptides. 

H should be brought to the ,mmed,ate attention of the Examiner that; 

(1) the claims of record encompass 100% inhibition of the retrovirus 
which is not disclosed in the prior art; and 

(2) this inhibition was demonstrated in primary cultures (cultures 
prepared directly from the tissues of an organism) of monocytes 
of the host, which is also not demonstrated in the cited prior art. 



Applicant submits that the demonstration in the present invention of 
100% inhibition of a retrovirus in primary cultures of monocytes is an 
extremely important aspect of the present invention that must be taken into 
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consideration by the Examiner in analyzing the prior art. This is because it is 
known in the art that the use of primary cultures of monocytes is a more 
scientifically sound in vitro system for testing drugs or medicaments for the 
inhibition of HIV-1 than in those cell lines disclosed in the prior art, as will be 
discussed more extensively below under the heading HIV-1 replication. 

It should be emphasized, as win be discussed in greater detail below, 
that the cited prior art teaches the use of muramyl peptides for inhibiting 
HIV-1 infection using strains that are infected by T-Tropic HIV-1 strains. The 
prior art is silent with respect to the use of muramyl peptides for inhibiting 
immunodeficiency retroviruses in the presently claimed primary cultures of 
monocytes which are infected by M-Tropic HIV-1 strains. 

HIV-1 REPLICATION 

It is now known that HIV-1 needs to replicate in macrophages or 
dendritic cells prior to spreading to T lymphocytes. At the early stages of 
HIV-1 infection, shortly after seroconversion and during the asymptomatic 
period of AIDS, macrophage tropic or M-Tropic strains of the virus 
predominate, 

In contrast, in the late stages of HIV-1 disease in association with 
CD4 T cell decline and progression to AIDS, T eel! lines or T-Tropic strains 
of HIV-1 predominate. 

The mechanism behind entry of HIV-1 gp120 at the different stages of 
HIV-1 disease is different. It is now known that besides binding to the CD4 
receptor, interaction of the V3 loop in gp 120 with a second receptor or co- 
receptor is required for gp120 to enter the cells. At the early stages of HIV-1 
disease the co-receptor required for the gp120 to enter the macrophages 



3 



consideration by the Examiner in analyzing the prior art This is because it is 
known in the art that the use of primary cultures of monocytes is a more 
scientifically sound in vitro system for testing drugs or medicaments for the 
inhibition of HIV-1 than in those cell lines disclosed in the prior art, as will be 
discussed more extensively below under the heading HIV-1 replication. 

It should be emphasized, as will be discussed in greater detail below, 
that the cited prior art teaches the use of muramyl peptides for inhibiting 
HIV-1 infection using strains that are infected by T-Troplc HIV-1 strains. The 
prior art is silent with respect to the use of muramyl peptides for inhibiting 
immunodeficiency retroviruses in the presently claimed primary cultures of 
monocytes which are infected by M-Tropic HIV-1 strains. 

HIV-1 REPLICATION 

It is now known that HIV-1 needs to replicate in macrophages or 
dendritic cells prior to spreading to T lymphocytes. At the early stages of 
HIV-1 infection, shortly after seroconversion and during the asymptomatic 
period of AIDS, macrophage tropic or M-Tropic strains of the virus 
predominate. 

In contrast, m the late stages of HIV-1 disease in association with 
CD4 T cell decline and progression to AIDS, T cell lines or T-Tropic strains 
of HIV-1 predominate. 

The mechanism behind entry of HIV-1 g P 120 at the different stages of 
HIV-1 disease is different. It is now known that besides binding to the CD4 
receptor, interaction of the V3 loop in gp1 20 with a second receptor or co- 
receptor is required for g P 120 to enter the cells. At the early stages of HIV-1 
disease the co-receptor required for the gp1 20 to enter the macrophages 



= .06 



Fax en is par: 33 81 42 66 08 90 GUTMANN-PLASSERAUD 



le 09/02/(30 17:28 M NORM Pg : 7/31 



was discovered to be the CCR-5 co-receptor. In contrast, in the late stages 
of the disease, the co-receptor required to enter the cells was discovered to 
be fusin or the CXCR-4 co-receptor. These receptors are different as can bo 
seen schematically below: 




Both of the co-receptors were discovered to be chemokme receptors 
that belong to the family of G-coupled protein receptors, which have seven 
transmembrane regions. The fact that these receptors have seven 
transmembrane regions is important, since resistance to HIV-1 infection, 
including T cell depletion, was discovered in certain individuals bearing a 
mutant allele of the CCR-5 chemokme co-receptor. 
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This mutant CCR-5 co-receptor lacks the three transmembrane 
segments of the wild CCR-5 receptor and was unable to support membrane 
f US1 on by both the primary and dual-tropic virus env. Hence, it was 
concluded that homozygous individuals having this mutant CCR-5 receptor 
are highly resistant to HIV-1 infection. 

The above supports the theory that the CCR-5 receptor plays a 
primary role in the replication of HIV-1 which replication then leads In the 
later stages of the disease to AIDS 

Hence, it is more scientifically beneficial to find drugs that target the 
early stages of HIV-1 infection using the M-Tropic HIV-1 strain at an early 
stage of infection, thus either dimmuating or preventing the total onset of 
AIDS. This even the more so since macrophages serve as a reservoir for 
the virus and this reservoir is less sensitive to antlretroviral effects than T- 
lymphocytes. 

Therefore, in the present invention inhibition of the replication of HIV- 
1, in the presently claimed process was demonstrated in primary cultures 
of monocytes (monocytes are precursors to macrophages) which cultures 
are the scientific tools of choice to use in drug evaluation experiments for 
HIV-1 inhibition, as explained above. 

In contrast the use of cell lines to test for drugs which inhibit HIV-1 is 
highly artificial and drugs that can inhibit T-Tropic HIV replication are not 
necessarily effective against replication of M-Tropic viruses in macrophages, 
This has been demonstrated by the fact that SDF-1 (Stromal cell derived 
factor), the ligand for CXCR-4 , can inhibit virus entry into cell lines, but has 
absolutely no effect of preventing M-Trcp.c HIV-1 entry and infection in 
macrophages or primary T-lymphocytes. 
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Therefore, the tact that the Applicant has demonstrated 1 00% 
inhibition of a retrovirus in primary cultures of monocytes (M-Tropic HIV-1 
strains) with the presently claimed murarnyl peptides is an unexpected result 
which should distinguish clearly over the prior art of record where such a 
demonstration is not achieved. Rather the cited prior art teaches low 
inhibition of several muramyl peptides in cell lines which are T-Tropic strains 
of HIV-1. 

These and other differences will be addressed in view of the issues 
brought to bear in the last Official Action. 

35U.S.C. §102(b) 

The Examiner deems that Claims 14 to 21 , 25, 2G. 28 to 30 and 34 
lack novelty in view of Schreck et al. 

Furthermore, Claims 14 to 21 , 25, 26, 28 to 30 and 34 lack novelty 
over Masihi et al. 

Schreck et al, 

Schreck et al. teach the use of muramyl peptides as adjuvants in 
potential vaccines against AIDS. By definition an adjuvant is an ingredient 
(as in a prescription or solution) that modifies the action of the principle 
ingredient. An adjuvant is not the active ingredient in a vaccine, as the 
skilled artisan well knows. 

Furthermore. Schreck et al. disclose that it would be beneficial to 
select adjuvants that do not induce NF-kB activation and particularly if the 



\~? .28 hCX,", ?g . 1<J/31 



vaccines are to be aimed at treating seropositive individuals, since it was 
believed that the activation of NF-kB purportedly enhanced HIV-1 
expression. 

In fact, MDP (thr)-GDP was found to be the only lipophilic, 
nonpyrogenic adjuvant that demonstrated lack of NF-kB activation. 

This teaching is apparent at page 1 83, 2 nd column, lines 1 3 to 1 5 of Schreck 
et al. 

Although two muramyl peptides, encompassed by the present claims 
were tested for NF-kB activation, it was discovered that in the human Mono- 
Mac-6 cell line NF-kB activation was apparent using murabutide and 
murametide as set forth in the sentence bridging column 1 and column 2 at 
page 1 90 of Schreck et al. Therefore, murametide and murabutide do not 
belong to the selected category of an adjuvant that could be foreseen for use 
with an AIDS vaccine. 

Furthermore, it is apparent that there is no experimental evidence that 
the muramyl peptides utilized in Schreck et al. can inhibit the replication of 
immunodeficiency retroviruses. Thus, a skilled artian can conclude nothing 
about whether the muramyl peptides in Schreck et al. have any inhibitory 
properties. 

Therefore, Applicant submits that since Schreck et al. fails to teach 
the use of the claimed muramyl peptides as an active ingredient in a process 
to inhibit immunodeficiency retroviruses and since the claimed muramyl 
peptides do not fall into the category of those being sought in Schreck et al. , 
the presently claimed invention is not anticipated by Schreck et al. 
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Masihi et al. 

Ma9ihi et al. disclose that muramyl dipeptide can enhance 
monocyte/macrophage CSF in serum and promote nonspecific resistance 
against a variety of microbial pathogens including HIV infection of CD4 + H9 
lymphocytes and U937 monocytic cells. However, this effect cannot be 
mediated by macrophage-CSF which itself has been shown to increase viral 
replication (see, Annex I, page 33. last paragraph, left column). 

The Examiner refers to page 397 of Masihi et al. where murabutide 
was taught to be used as an adjuvant in human clinical trials. As discussed 
above, an adjuvant is solely used as a vehicle to modify the action of the 
active ingredient. Masihi et al. fails to teach that murabutide can be used in a 
process to treat immunodeficiency retroviruses directly. 

Indeed, the cell lines used in the experiments in as the active 
ingredient in the manufacture of a medicament are H9, KE37/1 and U937 
which are only infectable by T-Tropic HIV-1 strains. In contrast the present 
invention uses primary cultures of monocytes which are only infectable by M- 
Tropic HIV-1 strain. Thus, Masihi et al. disclose muramyl peptides for 
targeting the late stages of HIV-1 , while the muramyl peptides in the process 
of the presently claimed invention target the early stage of HIV-1 . 

Therefore, in view of the above, Applicant submits that the presently 
claimed invention is not anticipated by Masihi et al. 

35 U.S.C.§103(a) 



Masihi et al. 
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Masihi et a!, fail to teach the skilled artisan that murabutide can be 
used in a medicament as the active ingredient for inhibiting the replication of 
a retrovirus Rather Masihi et al. teach the use of murabutide only as an 
adjuvant. 

Furthermore, a skilled artisan would not extrapolate the results of a 
muramyl dipeptide disclosed in Masihi et al. to include all muramyl peptides, 
since as taught in Masihi et al. at page 189 under Reagents, different 
muramyl peptides have different properties. 

Only if the Examiner deems that a skilled artisan would indeed 
extrapolate results from MDP to the rest cf the muramyl peptides, Applicant 
would like to point out that Masihi et al. discloses only 67% reduction of the 
p24 antigen using MDP and only a 38% inhibition on day 14 using infected 
CD4* KE37/L lymphocytes and further teaches that 1 000 ng/ml dosages 
were more effective. 

Moreover, Figure 3 clearly demonstrates that less than 50% inhibition 
of P 24 antigen using MDP at 1.000 ug/ml is achieved in U937 monocytic 
cells. This percentage inhibition cannot be compared to the 100% 
inhibition achieved by the claimed muramyl compounds of the present 
invention, which Applicant submits is an unexpected result. 

Furthermore, Masihi et al. teach using 1000 ug/ml MDP which is an 
extremely high dosage and the side effects of MDP, including pyrogenecity 
and inflammatory reactions would be enormous at this particular dosage. 
This would discourage the skilled artisan to pursue a medicament using 
MDP 
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Serial Number: 08/809,650 

Finally, in Masihi et al., the cell lines in which the 
muramyl peptides were tested for inhibition of HIV-1 are T- 
Tropic HIV-1 strains. Masihi et al. is silent with respect to 
the testing of these compounds in M-Tropic HIV-1 strains which 
clearly distinguishes the presently claimed invention from this 
reference, as discussed above. 

In other words, Masihi et al. teach that MDP can inhibit 
HIV-1 infection in the late stages of the disease. Masihi et 
al . does not disclose nor demonstrate that MDP or any other 
muramyl peptide for that matter can target the early stages of 
HIV-1 infection, which is the most important stage to target. 

It should be clear that silence in a reference is not a 
proper basis to maintain an obviousness rejection. 

From the foregoing, favorable action in the form of a 
Notice of Allowance is respectfully requested and earnestly 
solicited . 

If the Examiner has any questions concerning this 
application, he is requested to contact the undersigned at (703) 
205-8000 in the Washington, D.C. area. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to Deposit Account No. 02-2448 for any additional fees 



Serial Number: 08/809,650 
required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 

particularly, extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 



yAfi^rkld 1 M. Murphy, Jjr . 
Reg. No. 28,977 

P. 0. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 

GMM/MAA/bsh 
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